Agonist-induced regulation of pituitary receptors for gonadotropin-releasing hormone. Dissociation of receptor recruitment from hormone release in cultured gonadotrophs.
The regulation of receptors for gonadotropin-releasing hormone (GnRH) by the homologous decapeptide ligand was analyzed in cultured rat anterior pituitary cells. Assay of GnRH receptors in both intact and disrupted cells showed that GnRH binding to gonadotrophs was rapidly followed by dose-dependent loss of sites that was maximal within 1 h. This early loss of GnRH receptors was not dependent on protein synthesis, and was attributable to ligand-induced processing of the peptide binding sites. No loss of GnRH sites was observed after receptor occupancy by a GnRH antagonist, or after target cell activation by exposure to a depolarizing concentration of KCl to stimulate luteinizing hormone release. After their initial down-regulation, GnRH receptors returned to normal and subsequently increased in concentration after 6 h of incubation. The delayed phase of receptor up-regulation was prevented by treatment with cycloheximide or actinomycin D and was calcium-dependent, being induced by 50 mM KCl and by low concentrations of the calcium ionophore, A23187. Conversely, calcium antagonists such as verapamil and MgCl2 impaired the agonist-induced increase of GnRH receptor sites. These findings have demonstrated that pituitary GnRH receptors undergo two distinct phases of regulation after interaction with the homologous ligand. The initial phase of agonist-dependent receptor loss is followed by a postsecretory phase of receptor recruitment that is dependent on protein synthesis. The expression of GnRH receptors can be completely dissociated from gonadotropin secretion, indicating that fusion of luteinizing hormone secretory granules with the plasma membrane is not a major pathway for transport of GnRH receptors to the cell surface in cultured gonadotrophs. Such changes in cell surface GnRH receptors during activation by the peptide agonist are relevant to the alterations in gonadotroph sensitivity that occur in vivo during physiological regulation of the pituitary gland by GnRH.